Background {#Sec1}
==========

Smoking of tobacco products occurs occasionally or habitually as a consequence of a physical addiction to some chemicals, primarily the highly addictive psychoactive ingredients such as nicotine \[[@CR1]\]. More than 1 billion people are smoking globally and 80% of them are living in low and middle income countries \[[@CR2], [@CR3]\]. In Sri Lanka, it is recorded as 29.9% individuals are currently smoking \[[@CR4]\].

Tobacco is the second major cause of adult mortality in the world. The number is expected to exceed 8 million deaths by 2030, with approximately 70% of these deaths are occurring in developing countries \[[@CR5]\]. Smokers also face a much greater risk of premature death than non-smokers \[[@CR6]\]. In addition, smoking tends to cause accelerated age related cognitive decline associated with the loss of grey matter in the brain \[[@CR7]\].

Tobacco smoking increases the risk of developing chronic obstructive pulmonary diseases (COPD), particularly in high and middle income countries \[[@CR4]\]. Frequency of smoking is increasing as economies develop, but it is also linked to poverty and poor education \[[@CR4]\]. Breathing unhealthy air is a risk factor for most respiratory diseases \[[@CR8]\]. The key factors for preventing such diseases are reduction of tobacco smoking and the improvement of air quality, which includes a reduction in second-hand or passive tobacco smoke inhalation.

The government of Sri Lanka has introduced many anti-smoking programs to reduce the consumption of tobacco products among Sri Lankans. Prohibition of sales and promotion of tobacco products to minors (below 21 years), prohibition of advertising, promotion and sponsorship, compulsory health warnings on cigarette packets, theatres and television programs and prohibition of smoking in public places are the important provisions to reduce the usage of tobacco products in Sri Lanka. In addition, the policy of price increase aiming to discourage the consumption of cigarettes was introduced to the country after 2010.

The marital relationship directly influences to the health behaviors of the wife and husband \[[@CR9]\]. Many studies have documented that married people have better health and healthy behaviors than the unmarried \[[@CR10], [@CR11]\]. However, sparse information is available to assess the awareness of socioeconomic factors of tobacco smoking in Sri Lanka. Therefore, this study was designed to evaluate the association of socioeconomic factors with tobacco smoking among adult males and the awareness of spouses about smoking of their husbands in Sri Lanka.

Methods {#Sec2}
=======

Study setting/population {#Sec3}
------------------------

This study was conducted in Gampaha district from June to December 2017. Gampaha District spreads the area of 1387 km^2^ and is located in the western province of Sri Lanka adjacent to the commercial capital, Colombo. The population of Gampaha district was nearly 2.3 million in 2017. This district has been divided into 15 Medical offices of Health (MOH) divisions. Out of them, 10 divisions were selected randomly using SPSS statistical software for this research namely; Gampaha, Mirigama, Divulapitiya, Aththanagalla, Negombo, Kelaniya, Ragama, Minuwangoda, Biyagama and Ja-Ela.

The sample population was randomly selected from 10 MOH areas in Gampaha district. The data were collected with the support of regional health officers such as Public Health Nursing Sisters (PHNS), Public Health Midwives (PHM), Public Health Inspectors (PHI) and Grama Niladari (GN) officers in the selected areas. They assisted to coordinate this study to recruit married couples and was explained the objectives and the procedure of the study.

Sampling and sample size {#Sec4}
------------------------

The sample size was calculated using the equation of *n* = z^2^ p (1-p) / d^2^ where *n* = sample size, z = 1.96; critical value of specified confidence at 95% confidence interval, *p* = probable estimate of proportion of the prevalence of tobacco smoking among males in Sri Lanka (29.9%) \[[@CR4]\] and d = 5% of absolute error. Minimal sample size was calculated as 330. In addition, 10% sampling error was added to minimize irresponsible and recording errors and the final sample size was 365.

Then, 365 married couples were selected from the selected MOH divisions. The number of couples in each division was considered according to voter registration of each MOH division. Then written consent forms were obtained from selected smoking adult males to participate in the study. Males, who were aged below 18 years and unmarried, were excluded. In addition, spouses of the selected smoking males were included for the study.

Data collection {#Sec5}
===============

Information on tobacco consumption was obtained using an interviewer administered questionnaire. Before the initiation of each interview, the interviewer explained the objectives of the study. After obtaining informed written consents, data was collected from male smokers and their spouses at their residences. The questionnaire consisted of a mixture of qualitative and quantitative questions. Male questionnaire consisted with 33 questions regarding socio demographic data, smoking history and smoking behavior; economic factors contributed to tobacco smoking and preferred places of tobacco smoking. Female questionnaire consisted with 35 questions regarding socio demographic data, awareness of duration, influence and types of husband's smoking, economic factors contributed to husband's tobacco smoking, spouses attitudes regarding tobacco smoking, spouses awareness of husband's preferred smoking places. The questionnaire was initially developed in English and then translated into the native languages in Sri Lankans (Sinhala and Tamil).

Statistical analysis {#Sec6}
--------------------

Ages of the participants were categorized into three groups; 19--39, 40--59, 60--79 years old. Educational attainment was classified into three groups; who were completed ordinary level or below ordinary level (11 years or low school education), completed advanced level (13 years of school education) and completed Diploma or Degree level (more than 13 years of school education).

All data was entered into a Microsoft Excel 2010 data sheet. Data was analyzed by descriptive statistical analyzing methods using SPSS Version 23. Male smokers were divided into two groups as daily smokers and not daily smokers depending on their frequency of smoking. Multivariate logistic regression analysis was applied to assess the association of socioeconomic factors with tobacco smoking. Chi square test was used to determine the preferred places for smoking among smokers. *P* value less than 0.05 was considered as significant.

Results {#Sec7}
=======

General characteristics {#Sec8}
-----------------------

Three hundred and sixty five married male smokers (mean age 43.3 ± 11.5 years) and their spouses (mean age 40.2 ± 11.1 years) were participated to the study. Majority of the participants educated up to the general certificate of education (GCE) ordinary level. Majority of the males were employed (98.9%) while 69% females were unemployed. Most of males (44.9%) and females (54.9%) were employed less than 10 years. Mean monthly income for males was 48,170 ± 60,053 LKR (Sri Lankan Rupees) (267.6 ± 333.6 USD) and for females was 34,796.50 ± 32,351 LKR (193.3 ± 179.7 USD).

Smoking patterns and behaviors of smokers and awareness of their spouses {#Sec9}
------------------------------------------------------------------------

Mean age of the first experience of smoking was 16.7 years. Interestingly, two thirds of smokers had more than 10 smoking friends. Majority of smokers (83.2%) used premade cigarettes and "Gold leaf" was the commonest brand of cigarette among these participants. Majority of the male participants (69.9%) were daily smokers before increasing the price in 2016 and majority of the study participants (93.4%) were aware of the new price. However, 69.3% participants smoked daily after increasing the price. In addition, 59.2% of participants reported that they smoked similar frequency of tobacco products per day before and after price increasing. More than 80 % of smokers were not used any alternatives instead of tobacco products after raising the price of tobacco products.

More than two third of spouses were aware of smoking of their husbands before marriage. According to 92.1% of spouses, the influence of friends is very important factor to tend them for smoking. Cigarette is the most common tobacco product and Gold leaf is the commonest brand of cigarettes in Sri Lanka.

More than half of male participants prefer to smoke at home, at friend's house, at social event and other places like parties. However, in 59% of spouse's opinion, home is the preferred place for smoking for their husbands. Majority of both male (84.9%) and female (84.4%) participants expressed that they don't smoke at public places.

In accordance with the awareness of spouses, more than half of (56.7%) their husbands were smoking daily before price increment. Out of them, 66.3% continued to smoke daily after increasing the price of tobacco products. Majority of the spouses (86.6%) reported that their husbands smoke less than 10 cigarettes per day after the price increment. More than half of female participants were not happy about the proportion of income spends for household activities. According to half of spouses, smoking is the main reason for a low proportion of income available for house hold activities.

Associations of socioeconomic factors with tobacco smoking among adult males {#Sec10}
----------------------------------------------------------------------------

Multivariate logistic regression analysis identified that frequency of smoking before and after price increment, weekly expenditure for smoking, employment of the smoker, monthly income, influence of friends, low educational level and the age of first smoking exposure was significantly associated with tobacco smoking (Table [1](#Tab1){ref-type="table"}). In addition, smoking at home, at work places and at friend's houses were also significant factors with current rate of smoking per day (Table [2](#Tab2){ref-type="table"}).Table 1Association of socioeconomic factors with tobacco smoking (Male)VariableCategoriesCurrent FrequencyOR95% CI*p* valueDaily (%)Not daily (%)Age (Years)19--3999 (38.8)52 (47.3)140--59125 (49.0)44 (40.0)0.4620.125--1.7110.24860--7931 (12.2)14 (12.7)0.3550.108--1.1600.086Educational levelUp to Ordinary level159 (62.3)52 (47.3)1Up to Advanced level66 (25.9)35 (31.8)0.3770.117--1.2160.103Diploma/Degree30 (11.8)23 (20.9)0.1400.036--0.4270.041EmploymentGovernment119 (45.8)55 (50.0)1Private70 (26.1)33 (30.0)2.4310.862--6.8550.093Self-employment66 (26.1)22 (20.0)5.0361.632--15.5450.005Duration of employment (Years)\<  117 (6.7)5 (4.5)11--10107 (41.9)56 (50.9)0.2040.025--1.6370.13411--2082 (32.2)32 (29.1)1.2630.404--3.9490.688\>  2049 (19.2)17 (15.5)1.1640.364--3.7190.798Monthly income (LKR)\<  10,000 (\< 55.5 USD)12 (4.7)2 (1.8)10.462-1.85510,001--50,000 (55.5--277.7 USD)174 (68.2)68 (61.8)0.3020.41950,001--100,000 (277.7--555.5USD)61 (23.9)34 (30.9)0.0810.012--0.5680.011\>  100,000 (\>  555.5 USD)8 (3.1)6 (5.5)0.1060.016--0.7240.022First exposure of smoking (Years old)\<  18134 (52.5)44 (40.0)1\>  18121 (47.5)66 (60.0)0.4180.188--0.9330.033Influence to smokingSelf-preferred62 (24.3)24 (30.8)1Friends163 (63.9)62 (28.0)0.1200.030--0.4840.003Others30 (11.8)23 (43.2)0.2190.071--0.6700.008Current form of tobaccoCigarette172 (67.5)86 (78.1)1Cigar6 (2.3)1 (0.9)1.4700.577--3.7410.419Beedi17 (6.7)3 (2.7)0.2540.010--6.7420.413Others60 (23.5)20 (18.2)0.3620.057--2.3110.283Form of cigarettePremade cigarette140 (81.2)73 (84.5)1Roll on your own23 (13.3)10 (9.1)0.5060.104--2.4650.399Both9 (5.5)3 (5.4)0.5520.206--1.4350.106Types of cigaretteGold leaf80 (46.6)36 (42.0)1Bristol30 (17.6)13 (15.2)1.0180.429--2.4190.970Others62 (35.7)37 (40.2)0.4200.139--1.2720.125Past frequencyDaily223 (87.4)33 (30.0)1Not daily23 (9.0)72 (65.5)0.2730.049--1.5090.137Never9 (3.5)5 (4.5)10.3961.779--60.8680.009Weekly expenditure (LKR)\<  250 (\<  1.4 USD)54 (21.2)60 (23.5)1250--500 (1.4--2.8 USD)92 (36.0)23 (20.9)16.7054.446--6.765\< 0.001501--1000 (2.8--5.6 USD)46 (18.0)21 (19.1)1.9930.555--7.1550.290\>  1000 (\>  5.6 USD)63 (24.7)6 (5.5)0.7040.669--10.9270.163Number of Smoking friendsNone11 (4.3)3 (2.7)1\< 1078 (30.6)44 (40.0)0.0910.011--0.7750.028\> 1043 (16.7)14 (12.7)0.4310.130--1.4290.169Everyone65 (25.5)19 (17.2)0.3460.083--1.4450.146Not sure58 (22.7)30 (27.2)0.5940.161--2.1900.435Awareness of new priceYes239 (93.7)103 (93.6)1No16 (6.3)7 (6.4)1.2970.304--5.5380.726Amount after new priceSame amount149 (58.5)67 (61.8)1\<  1095 (37.2)43 (39.2)1.4850.109--20.2820.767\>  108 (3.2)0 (0.0)0.8890.203--41.0500.433Table 2Preferred places for smoking (males)PlacesCategoryCurrent Frequency*p* valueDaily (%)Not daily (%)HomeYes150 (59.3)44 (39.3)\<  0.001No103 (40.7)68 (60.7)Work placeYes147 (58.1)32 (28.6)\<  0.001No106 (41.9)80 (71.4)Friend's houseYes144 (56.9)46 (41.1)0.005No109 (43.1)66 (58.9)FunctionsYes134 (53.0)69 (61.6)0.125No119 (47.0)43 (38.4)Public placesYes40 (15.8)15 (13.4)0.552No213 (84.2)97 (86.6)OtherYes46 (18.2)20 (17.9)0.941No207 (81.8)92 (82.1)

Associations of socioeconomic factors with tobacco smoking according to the awareness of spouses {#Sec11}
------------------------------------------------------------------------------------------------

According to spouses imaginations, frequency of smoking before price increasement, money spend for smoking, proportion spend for smoking from his monthly income, cigarette type tobacco products, low monthly income, monthly income not enough for household activities, friend's influence for smoking, number of smoking friends, spouse's employment and education level and husband's monthly income number of cigarettes smoke per day before and after price increment were significantly associated with tobacco products of their husbands (Table [3](#Tab3){ref-type="table"}).Table 3Association of socioeconomic factors with tobacco smoking (Female)VariableCategoryCurrent Frequency of husbandsOR95% CI*p* valueDaily (%)Not daily (%)Age (Years)19--39131 (50.0)63 (61.2)140--59111 (42.4)34 (33.0)1.2500.280--5.5770.77060--7920 (7.6)6 (5.8)0.7860.179--3.4580.750Educational levelUp to ordinary level146 (55.7)43 (41.7)1Up to advanced level89 (34.0)39 (37.9)0.5620.215--1.4740.242Diploma / Degree27 (10.3)21 (20.3)0.2830.060--0.7930.048EmploymentGovernment27 (10.3)25 (24.3)1Private27 (10.3)13 (12.6)2.6531.053--6.6870.039Self-employment21 (8.0)7 (6.8)3.0981.171--8.1950.023Unemployment187 (71.4)58 (56.3)1.4000.435--4.5030.573Initiation of smokeBefore marriage177 (67.6)65 (63.1)1After marriage30 (11.5)14 (13.5)0.7280.334--1.5870.425Don't know55 (21.0)23 (22.3)0.5930.195--1.8080.358Current form of tobaccoCigarettes186 (71.0)92 (89.3)1Beedi76 (29.0)11 (10.7)0.8680.277--2.7200.808Type/s of premade cigarettesGold leaf109 (58.4)57 (62.1)1Bristol31 (16.4)17 (18.4)1.0780.482--2.4130.855Others46 (25.2)18 (19.4)0.8750.303--2.5280.805Past smokingDaily228 (87.0)35 (34.0)1Not daily34 (13.0)68 (66.0)0.0580.029--0.115\< 0.001Amount of spend per week\<  25027 (10.3)10 (9.7)1250--500191 (72.9)65 (63.1)0.8950.316--2.5320.834501--100044 (16.8)28 (27.2)1.2170.338--4.3850.764Husbands monthly income\<  50,000145 (55.3)58 (56.3)150,001--100,00059 (22.5)17 (16.5)0.3200.064--1.5920.164\>  100,00058 (22.1)28 (27.2)0.4690.223--0.9870.046Proportion spend for smoking from household expenditure¼70 (26.7)20 (19.4)1½114 (43.5)54 (52.4)0.8590.400--1.8450.697Other78 (29.8)29 (28.2)1.2100.468--3.1290.694Number of smoking friends\>  10202 (77.1)63 (61.2)1\<  1060 (22.9)40 (38.8)0.3360.171--0.6620.002Friend's influenceYes246 (93.9)90 (87.3)1No16 (6.1)13 (12.7)0.1720.057--0.5230.002Amount of Cigarettes smoke per day after price increment\<  10221 (84.3)95 (92.2)1\>  1041 (15.7)8 (7.8)3.3131.003--11.0590.049

Awareness of husband's preferred place for smoking friend's house, smoking at home, at work place, functions and public places were significantly associated with tobacco smoking (Table [4](#Tab4){ref-type="table"}).Table 4Awareness of spouses about preferred places for smoking of their husbandsPlacesCategoryCurrent Frequency*p* valueDailyNot dailyDon't knowHomeYes167 (69.0)33 (39.8)15 (37.5)\< 0.001No75 (31.0)50 (60.2)25 (62.5)Work placeYes113 (46.7)18 (21.7)10 (25.0)\< 0.001No129 (53.3)65 (78.3)30 (75.0)Friend houseYes117 (48.3)25 (30.1)17 (42.5)0.015No125 (51.7)58 (69.9)23 (57.5)FunctionsYes111 (45.9)45 (54.2)21 (52.5)0.023No131 (54.1)38 (45.8)19 (47.5)Public placeYes39 (16.1)7 (8.4)11 (27.5)0.023No203 (83.9)76 (91.6)29 (72.5)OthersYes46 (19.0)18 (21.7)9 (22.5)0.797No196 (81.0)65 (78.3)31 (77.5)

Discussion {#Sec12}
==========

In the present study, the educational level of spouses' was inversely proportional to the husband's smoking frequency. It was assumed that higher educational level of the spouses may have more tendencies to distract their husbands from smoking. Mayer et al., (2004) was reported that smoking was significantly lower in men with secondary and higher education compared to those with only primary education \[[@CR12]\].

Secondary or higher education may affect to prevent the initiation of smoking or to reduce the frequency of smoking via better awareness about potential health hazards of smoking \[[@CR13]\]. Individuals with low level of education have a higher probability to become smokers and higher rates of smoking per day \[[@CR14]\]. In the present study, the education is an important predictor of smoking than income. In such circumstances the educational level related differences in smoking might be larger than those related to income or employment. However, Laaksonen et al., 2005 reported that socioeconomic indicators showed a strong association found between socioeconomic indicators and smoking and it was increased gradually from the higher to the lower socioeconomic groups, irrespectively to the indicator they used \[[@CR15]\].

Adults in low SES can easily buy tobacco products due to tobacco products are readily available, thus increases the risk of bad health consequences \[[@CR16], [@CR17]\]. Low socio-economic condition strongly related to continuation of smoking among adult males, particularly in developing countries \[[@CR18]--[@CR20]\]. Stressful life may strongly affect for the initiation and the higher rates of continuation of smoking. In addition, unemployed adults and adolescents may tend to high continuation rates of smoking due to the effect of low income and high stress condition \[[@CR21]\]. Less access to adequate health care and financial difficulties increase their stress levels, making them more susceptible to involve health risks such as smoking \[[@CR13]\].

In the present study, the majority of individuals initiated smoking before the age of 18 years old has a high probability to become daily smokers. Similarly studies in Malaysia and China reported that the majority of male smokers imitated smoking by the age of 18 \[[@CR22], [@CR23]\]. Similarly a study in Ghana reported that 76.3% of smokers started smoking at age between 16 and 20 years and 80.5% were influenced by friends \[[@CR24]\]. Several studies revealed that peer influence is one of the major causes of smoking and often victims started smoking at a very early age in their life \[[@CR25], [@CR26]\].

Cigarette is the prominent form of tobacco product in Sri Lanka and the brand of commonest cigarette type was Gold leaf. However, small number of smokers used more than one type of tobacco products such as Cigarette, Beedi, White Beedi, Pipes and Cigar. Beedi is a hand-rolled, leaf- wrapped cigarette, often with sweet flavors. Cigar is a tightly rolled bundle of tobacco wrapped in leaf tobacco. Since cigarettes in Sri Lanka are now close to the most expensive in Asia, more and more adult smokers aged more than 50 years old are turning to smoking Beedis. In the present study, small numbers of male participants use more than one type of premade cigarettes, namely Redrose, Marlboro, Benson, Dunhill, Capton, Sportsman, Three roses and Hedges. Similarly, cigarettes and hand-rolled tobacco were the most commonly consumed tobacco product in Malaysia, Philippines (97.8%) and Thailand (64.9%) male smokers \[[@CR22], [@CR27], [@CR28]\]. However, cigarettes were less popular in India (43.1%) and compare to Sri Lanka where hand-rolled tobaccos were commonly used \[[@CR29]\].

According to majority of spouses, peer influence has been a major impact on both initiation and maintenance of tobacco smoking habits of their husbands. According to spouses, majority of husband's used premade cigarettes and the commonest type of cigarette was Gold leaf. Bristol is the second mostly using a type of cigarette. The majority of daily smokers in Sri Lanka were not bounded to any one form or a brand of tobacco and they used more than one form at different times.

In the present study, the average number of cigarettes smoked by the study respondents was 12.3 cigarettes per day. This average number of cigarettes is more than the 11.3 cigarettes per day reported in Philippines \[[@CR27]\] and less than 13.5 and 14.3 cigarettes per day reported in China and Vietnam, respectively \[[@CR30], [@CR31]\]. Raising the price of cigarette through increasing taxes is a more effective tobacco control policy measure for reducing smoking behavior among young adults and persons of low socioeconomic status \[[@CR32]\].

Two thirds of female participants reported that husbands have continued similar rate of smoking daily even after the price increment. Home, at a friend's house, at parties and at working places were the preferred places for smoking. Home seems like is the safest for our respondents as they might have more freedom. Majority of females mentioned that their husbands preferred to smoke at home. Similarly, in Jordan, one third of husbands from their population smoke inside of their homes \[[@CR33]\].

Majority of both participants mentioned only the "home" as preferred place. It reveals that the spouses' awareness of husband's habits and behaviors outside of the house is in a low rate. However, in the present study, lower rate of males preferred to smoke in public places. Only 20% of spouses reported that their husbands prefer to smoke in public places. This confirms that they have a certain amount of control of their smoking patterns and behaviors in the public places. This could be a result of the law from NATA Act 2016 "Smoking in public was prohibited in Sri Lanka" or may be the changed attitudes of society.

Majority of the smokers were apparently seen the warning signs of cigarette packages, but those smokers cannot read, have seen the pictorial warnings. Government legislation of warning signs on cigarette packages (80% from the cigarette package) was not very much affected by the reduction of tobacco smoking. Tobacco taxation, passed on to consumers in the form of higher cigarette prices, has been recognized as one of the most effective population-based strategies for decreasing the frequency of tobacco smoking. Tobacco taxes can benefit smokers who quit, reduce the overall consumption of tobacco, and put smoking cessation on their radar of those who continue to smoke. Increased taxes also have a positive impact on non-smokers by reducing their exposure to second-hand smoke. Increased tobacco taxes, passed on to consumers in the form of higher cigarette prices, provide an economic disincentive to those who smoke or may be contemplating smoking \[[@CR32]\]. However, due to high price of branded cigarettes might influence the smokers to find some alternatives which might be more dangerous.

Exposure to the anti-smoking media messages using multimedia is another important measure to motivate smokers to quit. Therefore, the programs on health hazards from smoking and control of tobacco products in community level, at workplaces and schools could effect on reducing health disparities.

Conclusions {#Sec13}
===========

In Sri Lanka, the price increment policy has not affected to change tobacco smoking behaviors. Most of male smokers in this study did not reduce the number of cigarettes after the price increase may be because of their addiction to cigarettes. This study strongly supports that increasing the prices of tobacco products via taxations is not a powerful strategy for achieving the reduction in the rate of the smoking behavior Sri Lankan population. Awareness programs on smoking in community level should be commenced targeting all strata of the population and making them aware about the harmful effects and disease conditions of tobacco use. Anti-smoking campaigns must also be initiated in a broad manner, specially targeting the smoking population as well as their family. Media campaigns for anti-smoking campaigns are also very effective.
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